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TITLE OF THE INVENTION 
INFORMATION COMMUNICATION SYSTEM 

CROSS-REFERENCE TO RELATED APPLICATIONS 
This application is based upon and claims the 
5 benefit of priority from the prior Japanese Patent 

Application No. 11-215348, filed July 29 , 1999, the 
entire contents of which are incorporated herein by 
reference, 

Jj BACKGROUND OF THE INVENTION 

m 10 The present invention relates to an information 

ri communication system represented by a duplex controller 

jf incorporating apparatus having a duplex controller to 

Z_ perform information communication between the first 

2i system and the second system. 

W 15 Some recent disk array apparatuses construct a 

□ duplex controller incorporating apparatus having a 

duplex controller whose respective controllers can be 
connected to different host apparatuses. In a disk 
array apparatus of this type, data can be transferred 
20 between each controller (each system) and a 

corresponding host apparatus. Each controller has a 
cache memory for temporarily storing transfer data to 
the host apparatus . 

Conventionally, a disk array apparatus 
25 (information communication system) having the 

above-described duplex controller employs a so-called 
mirrored cache scheme to increase the *. integrity of data 



on the cache memory in each controller (each system) . 
In this scheme, write data received from the host 
apparatus by (the controller in) the self system is 
copied (mirrored) in the cache memory of the controller 
of the counterpart system. 

In the disk array apparatus using this mirrored 
cache scheme, generally, after copy (write) in the 
cache memory of the counterpart system is completed, 
i.e., after the contents of the cache memory of the 
self system match those of the cache memory of the 
counterpart system, the host apparatus is notified of 
completion of the write. 

Additionally, the disk array apparatus of this 
type generally has a special redundant path to improve 
reliability in important communication between the 
controllers . 

As described above, in the conventional disk array 
apparatus (duplex controller incorporating apparatus or 
information communication system) having a duplex 
controller and using the mirrored cache scheme, the 
controller of the self system cannot return a 
completion message to the host side until the write in 
the counterpart system is ended, the write data 
communication path between the controllers becomes a 
bottleneck for write performance. 

In addition, the conventional disk array apparatus 
(duplex controller incorporating apparatus or 
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information communication system) must have a special 
redundant path to improve reliability in important 
communication between the controllers. 

BRIEF SUMMARY OF THE INVENTION 
5 The present invention has been made in 

consideration of the above situation, and has as its 
object to provide an information communication system 
which selectively uses a communication path for 
information communication between two systems, which is 
10 represented by information communication between the 

respective controllers of a duplex controller, 
depending on the difference in transfer size, thereby 
enabling high-speed information communication between 
the systems . 

15 It is another object of the present invention to 

provide an information communication system capable of 
making a path redundant without preparing a special 
redundant path • 

According to an aspect of the present invention, 

20 there is provided an information communication system 

for performing information communication between a 
first system and a second system, comprising a first 
communication path which is used for information 
communication when a transfer size between the first 

25 system and the second system is smaller than a 

predetermined size and is capable of high-speed 
response when the transfer size is smaller than the 
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predetermined size, and a second communication path 
which is used for information communication when the 
transfer size between the first system and the second 
system is larger than the predetermined size and has a 
5 larger transfer capability than that of the first 

communication path when the transfer size is larger 
than the predetermined size, wherein each of the first 
and second systems comprises main control means for 
%p controlling to selectively use one of the first and 

ry 10 second communication paths in accordance with a size of 

£7| information subjected to information communication with 

a counterpart system. 
1. In this arrangement, when information 

communication is to be performed between the two 
B 15 systems, the communication path is selectively used in 

□ accordance with the size (transfer size) of information 

subjected to the information communication. More 
specifically, when the transfer size is small, the 
first communication path capable of high-speed response 
20 when the transfer size is small is used, and when the 

transfer size is large, the second communication path 
having a large transfer capability is used, thereby 
enabling high-speed information communication between 
the two systems. Since the transfer size is often 
25 determined by the type of information communication, 

the cache memory is selectively used in accordance with 
the type (e.g., whether the information communication 
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is communication included in a series of procedures 
before and after data transfer, which are necessary for 
data transfer, i.e., control data communication, or 
data transfer itself) . 
5 In an arrangement in which each of the first and 

second systems comprises an internal bus connected to 
the main control means (e.g., microprocessor unit), 
each of the first and second systems is equipped with 
yrj first interface control means for sequentially 

Uf 

fij 10 performing information communication with the 

77i counterpart system through the first communication path 

Jr under the control of the main control means in the self 

!L system through the internal bus, and second interface 

J{ control means for performing instructed information 

03 15 communication with the counterpart system through the 

B second communication path independently of the main 

control means in accordance with an instruction from 
the main control means in the self system. This 
enables efficient information communication 
20 (information transfer) by selectively using the 

communication path to be used in accordance with the 
transfer size. 

In an arrangement in which the first and second 
systems comprise a duplex controller whose each 
25 controller incorporates a cache memory using a mirrored 

cache scheme, the second interface control means is 
made to have a function of causing the second interface 
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control means in the counterpart system to copy data 
stored in the cache memory in the self system to the 
cache memory in the counterpart system through the 
second communication path in accordance with an 
5 instruction from the main control means in the self 

system. This realizes copy of a large quantity of data 
while preventing an increase in traffic in the internal 
bus . 

2 In a system comprising at least one disk apparatus 

Sj 10 commonly accessible from the first and second systems, 

r?1 and a third communication path for connecting the first 

2 and second systems to the disk apparatus, when a 

failure occurs on the first path or second path, the 
2* third communication path for an access to the disk 

08 15 apparatus is used as an alternative path of the first 

□ or second path under the control of the main control 

means . This makes the communication path redundant 
without preparing any special redundant path. 

Additional objects and advantages of the invention 
20 will be set forth in the description which follows, and 

in part will be obvious from the description, or may be 
learned by practice of the invention. The objects and 
advantages of the invention may be realized and 
obtained by means of the instrumentalities and 
25 combinations particularly pointed out hereinafter. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 
The accompanying drawings, which are incorporated 
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in and constitute a part of the specification, 
illustrate presently preferred embodiments of the 
invention, and together with the general description 
given above and the detailed description of the 
5 preferred embodiments given below, serve to explain the 

principles of the invention. 

FIG, 1 is a block diagram of a disk array 
apparatus incorporating a duplex controller according 

£h to an embodiment of the present invention; 

fsl 10 FIG, 2 is a block diagram of a system having the 

r; disk array apparatus with the arrangement shown in 

5 FIG. 1; 

!^ FIG. 3 is a block diagram for explaining 

communication paths used for intercontroller 

52 15 communication in the embodiment; 

O FIG. 4 is a block diagram for explaining 

communication paths used for data copy in the 
embodiment ; 

FIG. 5 is a block diagram showing a modification 
20 to the system shown in FIG. 2; 

FIG. 6 is a flow chart for explaining a change in 
communication device; 

FIG. 7 is a flow chart for explaining controller 
switching in a host apparatus 100; and 
25 FIG. 8 is a flow chart for explaining controller 

switching in a host apparatus 200. 



DETAILED DESCRIPTION OF THE INVENTION 
A case wherein an information communication system 
is constructed by a disk array apparatus incorporating 
a duplex controller according to an embodiment of the 
5 present invention will be described below with 

reference to the accompanying drawing, 

FIG. 1 is a block diagram of the disk array 
apparatus incorporating a duplex controller according 
~S to an embodiment of the present invention. FIG. 2 is a 

Jf! 10 block diagram of a system having the disk array 

*fi apparatus . 

O Referring to FIG. 2, reference numerals 100 and 

* 2 00 denote host apparatuses (host computers) connected 

SI to a disk array apparatus directly related to the 

jJS 15 present invention, and serving as, e.g., servers 

p (server computers). The host apparatuses 100 and 200 

and a disk array apparatus 300 (host I/Fs 313 and 323 
provided in controllers 310 and 320 (to be described 
later) in the disk array apparatus 300) are connected 
20 through buses 110 and 210 such as SCSI (Small Computer 

System Interface) buses or fiber channel buses. 

A plurality of clients (client computers) 400 are 
connected to the host apparatuses 100 and 200 through a 
network 500 constructed by an Ethernet bus, ring bus, 
25 or the like. 

As shown in FIG. 1, the disk array apparatus 300 
has the controllers 310 and 32 0 constructing a duplex 
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controller to control the entire disk array apparatus 

300 and a plurality of disk devices forming a disk 

array, e.g., two hard disk devices 360 and 361 (to be 

referred to as HDDs hereinafter) . The controllers 310 
5 and 320 (HDD-I/Fs 314 and 324 in the controllers 310 

and 320) and the HDDs 360 and 361 are connected through 

a bus 350 such as a SCSI bus. 

The controllers 310 and 320 have MPUs (Micro 

Processing Units) 311 and 321 serving as central 
10 control sections or control centers of the controllers 

310 and 320, and cache memory sections 312 and 322, 

respectively . 

The cache memory sections 312 and 322 incorporate 

cache memories 312a and 322a for temporarily storing 
15 data (write data) transferred from the host apparatuses 

100 and 2 00 or data (read data) read out from the HDDs 

360 and 361, respectively. 

The cache memories 312a and 322a have areas where 

data from the counterpart controllers 32 0 and 310 
20 paired with the controllers 310 and 320 having (the 

cache memory sections 312 and 322 incorporating) the 

cache memories 322a and 312a, i.e., data from the 

counterpart controllers 320 and 310 (counterpart 

systems) can be copied, respectively. 
25 Each of the cache memory sections 312 and 322 has, 

as interfaces, two ports for connection to a 

corresponding one of internal buses 317 and 327 (to be 
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described later) and for intercontroller data transfer 
(for connection to a bus 340 used for intercontroller 
data transfer) . 

The controllers 310 and 320 also have interface 
5 sections serving as control sections for the buses 110 

and 210 connected to the host apparatuses 100 and 200 , 
i.e., the interface control sections (to be referred to 
as host I/Fs hereinafter) 313 and 323 to the host 
apparatuses 100 and 200, and the interface control 

10 sections (to be referred to as HDD-I/Fs hereinafter) 

314 and 324 to the HDDs 360 and 361, respectively. 

The controllers 310 and 320 also have 
intercontroller data transfer control sections (to be 
referred to as intercontroller I/Fs hereinafter) 315 

15 and 325 which control data transfer between the 

controllers 310 and 320 and are capable of high-speed 
response when the data transfer size is small, and 
intercontroller data transfer control sections (to be 
referred to as intercontroller I/Fs hereinafter) 316 

20 and 326 which control data transfer between the 

controllers 310 and 320 and are capable of 
predetermined response independently of the data 
transfer size, respectively. 

The intercontroller I/Fs 315 and 325 are connected 

25 to the MPUs 311 and 321 through the internal buses 317 

and 327, respectively. The intercontroller I/Fs 316 
and 326 are connected to the intercontroller data 
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transfer ports of the cache memory sections 312 and 322, 
respectively . 

The controllers 310 and 320 also have the internal 
buses 317 and 327 represented by PCI buses (Peripheral 
5 Component Interconnect Buses), respectively. The 

internal buses 317 and 327 are connected to the modules 
(in this case, the MPUs 311 and 321, cache memory 
sections 312 and 322, host I/Fs 313 and 323, HDD-l/Fs 
314 and 324, and intercontroller I/Fs 315 and 325) in 
«j 10 the controllers 310 and 320, respectively. 

The intercontroller I/Fs 315 and 325 in the 
rf controllers 310 and 320 are connected to each other 

!L through a bus 330 represented by a serial bus suitable 

"2i for transfer of data with a small data transfer size. 

90 15 The intercontroller I/Fs 316 and 326 are connected to 

Zj each other through the asynchronous transfer bus 340 

suitable for transfer of data having a large data 
transfer size. 

Note that a conventional disk array apparatus has 
20 neither the intercontroller I/Fs 316 and 32 6 nor the 

bus 340 for connecting the intercontroller I/Fs 316 and 
326 to each other. 

For this reason, conventionally, data transfer 
between the controllers 310 and 320 must be performed 
25 through the internal buses 317 and 32 7 under the 

control of the MPUs 311 and 321. 

The operation of the disk array apparatus 300 
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having the arrangement shown in FIG. 1 and applied to 
the system shown in FIG. 2 will be described next with 
reference to FIGS. 3 and 4 by exemplifying a case 
wherein in a data write requested for the controller 
5 310, the copy data is stored in the cache memory 

section 322 in the other controller 320. 

Assume that a data write request is sent from the 
host apparatus 100 to the controller 310 in the disk 
array apparatus 300 through the bus 110. 

10 When the controller 310 receives the write request 

from the host apparatus 100 through the host I/F 313 , 
write data transfer from the host apparatus 100 to the 
controller 310 begins. 

The data transferred from the host apparatus 100 

15 through the bus 110 is received by the host I/F 313 in 

the controller 310, passes through a path: host I/F 
313 — > internal bus 317 — » cache memory section 312, and 
is stored in the cache memory 312a incorporated in the 
cache memory section 312 of the controller 310. 

20 In this embodiment, in case of a (write) cache hit 

wherein the data in the disk array (HDD in the disk 
array) , which is designated by the write request from 
the host apparatus 100, is also present in the cache 
memory 312a, the corresponding data in the cache memory 

25 312a is updated to the write data from the host 

apparatus 100. 

The write data stored in the cache memory 312a is 
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a target for delay write in the disk array (HDD in the 
disk array) designated by the write request from the 
ho s t appar a t u s 100. 

To copy (mirror) the same write data as that 
5 stored in the cache memory section 312 of the 

controller 310 (self system) in the cache memory 
section 322 of the controller 320 (counterpart system), 
the MPU 311 in the controller 310 checks if the 
controller 320 is not stopped, by intercontroller 

10 communication (control data exchange) using the 

intercontroller I/F 315 through the internal bus 317. 

More specifically, the MPU 311 sends an inquiry to 
the MPU 321 in the controller 320 through a path 31: 
MPU 311 internal bus 317 -> intercontroller I/F 

15 315 — » bus 330 — » intercontroller I/F 325 — > internal 

bus 327 -> MPU 321, as shown in FIG. 3. 

The MPU 321 in the controller 320 receives the 
inquiry from the MPU 311 in the controller 310 (from 
the intercontroller I/F 325 through the internal bus 

20 327) and returns a response representing that the 

controller 320 is normal to the MPU 311 in the 
controller 310 through a path reverse to that for the 
inquiry, i.e., a path 32: MPU 321 — » internal bus 32 7 — > 
intercontroller I/F 325 — > bus 330 — ► intercontroller 

25 I/F 315 — > internal bus 317 — » MPU 311, as shown in 

FIG. 3. 

Upon receiving the normal response from the MPU 
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321 in the controller 320 , the MPU 311 instructs the 
cache memory section 312 to copy the previously stored 
data to the cache memory section 322 , using a path 41: 
MPU 311 — * internal bus 317 — » cache memory section 312, 
5 as shown in FIG. 4. 

The cache memory section 312 copies the designated 
data to the cache memory 322a (copy area ensured in the 
cache memory 322a) in the controller 320 by data 
transfer using the intercontroller I/F 316 through a 

10 path 42: cache memory 312a — * intercontroller I/F 316 — > 

bus 340 — > intercontroller I/F 326 — > cache memory 322a , 
as shown in FIG. 4. 

In this data transfer, finally, a transfer status 
representing the data transfer result is returned from 

15 the intercontroller data transfer I/F (port) of the 

cache memory section 322 (in the controller 320) to the 
intercontroller data transfer I/F (port) of the cache 
memory section 312 (in the controller 310) through a 
path reverse to the path 42. 

20 When it is determined on the basis of the 

transfers status that the data transfer is ended, the 
cache memory section 312 notifies the MPU 311 that the 
transfer (copy) to the cache memory 322a is ended, 
through the connection I/F (port) to the internal bus 

25 317 using a path 43: cache memory section 312 — > 

internal bus 317 MPU 311, as shown in FIG, 4. 

Upon receiving the completion notification of 



- 15 - 



transfer (copy) to the cache memory 322a and confirming 
that the copy (mirror) from the cache memory 312a to 
the cache memory 322a is ended, the MPU 311 determines 
that the data write requested by the host apparatus 100 
5 is ended, and returns a write completion notification 

to the host apparatus 100 through a path: MPU 311 — > 
internal bus 317 -> host I/F 313 -> bus 110 -> host 
apparatus 100. 

Since the completion notification of copy (mirror) 

10 from the cache memory 312a to the cache memory 322a has 

a small transfer size, it may be sent to the MPU 311 in 
the controller 310 using the path 32. 

As described above, in this embodiment, for the 
inquiry and its response between the controllers 310 

15 and 320 (MPUs 311 and 321 in the controllers 310 and 

320), i.e., for intercontroller communication (control 
data exchange), the path 31 (32) including the 
intercontroller I/Fs 315 and 325 and bus 330 is used. 
For data transfer (copy) between the cache memories 

20 312a and 322a, the path 42 including the inter- 

controller I/Fs 316 and 32 6 and bus 340 is used. 

In other words, when the transfer size is smaller 
than a predetermined size, the path 31 (32) including 
the intercontroller I/Fs 315 and 325 and bus 330 is 

25 used. When the transfer size is larger than a 

predetermined size, the path 42 including the 
intercontroller I/Fs 316 and 326 and bus 340 is used. 



The transfer data amount of intercontroller 
communication is much smaller than that of data 
transfer (data copy) between the cache memories 312a 
and 322a in which a large quantity of data is 
transferred. 

When the bus 330 as the main part of the path 31 
is formed from a serial bus, as in this embodiment, the 
time required for (control data exchange in) the 
procedure until the start of data transfer and that 
after the end of data transfer is short, unlike the 
asynchronous transfer bus 340. That is, the overhead 
in the transfer procedure is small. 

On the other hand, the larger the data amount is, 
the longer the data transfer time becomes, and vice 
versa. Hence, the bus 330 is expected to do high-speed 
response for data transfer with a small data amount, as 
in the above intercontroller communication. 

Conventionally, however, (since neither the 
intercontroller I/Fs 316 and 326 nor the bus 340 are 
present), the path 31 (32) (including the inter- 
controller I/Fs 315 and 325 and bus 330) is used for 
data transfer (data copy) between cache memories, for 
which the data transfer amount is large, as well as for 
intercontroller communication with a small data 
trans fer amount . 

This path 31 (32) includes the internal buses 317 
and 327 in the controllers 310 and 320. Since use of 



the internal buses 317 and 327 for data copy increases 
the bus traffic, and additionally, processing by the 
MPUs 311 and 321 is necessary, the copy performance and 
the processing performance for requests from the host 
apparatuses 100 and 200 may degrade. 

To the contrary, in this embodiment, the 
intercontroller I/Fs 316 and 326 connected to the cache 
memory sections 312 and 322 are provided, and data 
transfer operations (for data copy) between the cache 
memories 312a and 322a in the cache memory sections 312 
and 322 are independently performed by the inter- 
controller I/Fs 316 and 326 from the MPUs 311 and 321 
through the path 41 mainly including the bus 340 
(independently of the internal buses 317 and 327). 

The above-described degradation in performance can 
be reduced because the internal buses 317 and 32 7 
connected to various modules in the controllers 310 and 
320 are not used for data copy, and processing by the 
MPUs 311 and 321 are unnecessary. 

When the bus 340 is formed from a synchronous 
transfer bus, as in this embodiment, the procedure 
until the start of data transfer and that after the end 
of data transfer are complex, and the overhead in the 
transfer procedure is large, unlike the bus 330. 

On the other hand, the time required for data 
transfer such as data copy through the bus 330 within a 
predetermined transfer size is shorter than the time 
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required for the procedure. 

Hence, within a predetermined transfer size, data 
transfer via the bus 340 using the intercontroller I/Fs 
316 and 326 has a predetermined response almost 
5 determined by the time required for the data transfer 

procedure, independently of the transfer size. 

In the above arrangement in which the path 31 (32) 
including the internal buses 317 and 327, inter- 
controller I/Fs 315 and 325, and bus 330 is not used 

10 for data copy, i.e., the path 31 (32) is used for only 

data transfer such as intercontroller communication 
with a small data amount, the signal bit width of the 
bus 330 can be reduced (hardware can be downsized) , and 
instead, a high-speed signal line can be used at 

15 limited cost. For this reason, intercontroller 

communication can be processed at a high speed. 

In the disk array apparatus 300 having the 
arrangement shown in FIG. 2, a failure may occur in any 
one of the intercontroller I/F 315, bus 330, inter- 

20 controller I/F 325 as main components of the path 31 

(32) or the intercontroller I/F 316, bus 340, and 
intercontroller I/F 326 as main components of the 
path (42) . 

In this embodiment, the path including the HDD- IF 
25 314, bus 350, and HDD-IF 324 can be used as an 

alternative path in case of a failure in any one of the 
elements on the paths . 
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To implement the path (alternative path) including 
the HDD-IF 314, bus 350 , and HDD- IF 324, when a failure 
occurs in an element on the paths, for example, the 
controller 310 changes designation of a device used for 
5 communication on the internal bus 317 from the 

intercontroller I/F 315 or the intercontroller data 
transfer I/F (port) of the cache memory section 312 to 
the HDD-IF 314, or the controller 320 changes 
designation of a device used for communication on the 

10 internal bus 32 7 from the intercontroller I/F 325 or 

the intercontroller data transfer I/F (port) of the 
cache memory section 322 to the HDD-IF 324, as shown in 
FIG- 6 (SI and S2) . 

Preferably, each of the host I/Fs 313 and 323 of 

15 the controllers 310 and 320 has two ports connected to 

the host apparatuses, and the host apparatuses 100 and 
200 are connected to the host I/Fs 323 and 313 in the 
controllers 320 and 310 through buses 120 and 220 
corresponding to the buses 110 and 210, respectively, 

20 as shown in FIG- 5. 

In this arrangement, as shown in FIG. 7, when a 
failure occurs in the controller 310 itself or on the 
communication path 110 between the host apparatus 100 
and the controller 310, the host apparatus 100 can 

25 selectively use the controller 32 0 of the counterpart 

system by using the bus 120 (Sll and S12). 

Similarly, as shown in FIG. 8, when a failure 



occurs in the controller 320 itself or on the 
communication path between the host apparatus 200 and 
the controller 320 , the host apparatus 200 can 
selectively use the controller 310 of the counterpart 
system by using the bus 220 (S21 and S22). 

In the arrangement shown in FIG. 5, each of the 
host apparatuses 100 and 200 performs alternative 
processing for the counterpart apparatus when a failure 
occurs in the counterpart apparatus. For this purpose , 
the host apparatuses 100 and 200 mutually monitor a 
failure . 

This monitoring may be done through the network 
500. However, in consideration of traffic and 
reliability, the monitoring is preferably done through 
a bus 600 such as an Ethernet bus for connecting the 
host apparatuses 100 and 200, as shown in FIG. 5. The 
host apparatuses 100 and 200 may perform processing for 
each other, or one of the host apparatuses may be a 
standby system. 

A case has been described above, in which the 
present invention is applied to a disk array apparatus 
incorporating a duplex controller, which selectively 
uses two types of communication paths in accordance 
with the size of information for information 
communication between the controllers constructing a 
duplex controller (the information communication type 
reflecting the difference in information size, i.e., 
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whether the information communication is inter- 
controller communication included in predetermined 
procedures before and after data transfer or data 
transfer itself) , thereby increasing the speed of 
5 information communication. However, the present 

invention is not limited to this . 

The present invention can also be applied to 
increase the speed of information communication in an 
O information communication system having apparatuses of 

yf 10 two systems for mutual information communication, 

m As has been described above in detail, according 

g to the present invention, the communication paths used 

^ for information communication between the two systems, 

Jrl represented by information communication between 

jj« 15 controllers constructing a duplex controller, are 

2 selectively used depending on the difference in 

transfer size (difference in information communication 
type reflecting the difference in transfer size) in the 
information communication between the systems- This 
20 enables high-speed information communication between 

the systems . 

Especially, in a system for information 
communication between controllers (of a duplex 
controller) each incorporating a cache memory using the 
25 mirrored cache scheme, high-speed data copy between the 

controllers can be realized. 

In addition, according to the present invention, 



- 22 



in a system having at least one disk apparatus commonly 
accessible from the first and second systems and a 
communication path for connecting the systems to each 
other, this communication path is used as an 
5 alternative path in case of a failure in the 

communication paths selectively used for information 
communication between the systems. Hence, the path can 
be made redundant without preparing a special redundant 
path. 

10 The present invention is not limited to the above 

embodiments, and various changes and modifications can 
be made without departing from the spirit and scope of 
the present invention. In addition, the embodiments 
can be appropriately combined as much as possible. In 

15 this case, a combined effect can be obtained. 

Furthermore, the embodiments include inventions of 
various phases, so various inventions can be extracted 
by appropriately combining a plurality of disclosed 
components. For example, when an invention is 

20 extracted by omitting several components from the all 

components disclosed in the embodiments, and the 
extracted invention is to be practiced, the omitted 
parts are appropriately compensated for by known 
technologies . 

25 Additional advantages and modifications will 

readily occur to those skilled in the art. Therefore, 
the invention in its broader aspects is not limited to 



the specific details and representative embodiments 
shown and described herein. Accordingly, various 
modifications may be made without departing from the 
spirit or scope of the general inventive concept as 
defined by the appended claims and their equivalents. 
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WHAT IS CLAIMED IS: 

1. An information communication system for 
performing information communication between a first 
system and a second system, comprising: 

5 a first communication path which is used for 

information communication when a transfer size between 
the first system and the second system is smaller than 
a predetermined size and is capable of high-speed 
response when the transfer size is smaller than the 

10 predetermined size; and 

a second communication path which is used for 
information communication when the transfer size 
between the first system and the second system is 
larger than the predetermined size and has a larger 

15 transfer capability than that of said first 

communication path when the transfer size is larger 
than the predetermined size, 

wherein each of the first and second systems 
comprises main control means for controlling to 

20 selectively use one of said first and second 

communication paths in accordance with a size of 
information subjected to information communication with 
a counterpart system. 

2. A system according to claim 1, wherein each of 
25 the first and second systems comprises: 

an internal bus connected to said main control 
means ; 



- 25 - 



first interface control means for sequentially 
performing information communication with the 
counterpart system through said first communication 
path under the control of said main control means in 
the self system through said internal bus; and 

second interface control means for performing 
instructed information communication with the 
counterpart system through said second communication 
path independently of said main control means in 
accordance with an instruction from said main control 
means in the self system. 

3. A system according to claim 2, wherein 

said system further comprises: 

at least one disk apparatus commonly accessible 
from the first and second systems; and 

a third communication path for connecting the 
first and second systems to said disk apparatus, and 

when a failure occurs on a first path including 
said first communication path and said first interface 
control means or a second path including said second 
communication path and said second interface control 
means, said main control means controls to use said 
third communication path as an alternative path of the 
first or second path. 

4. A system according to claim 2, wherein 

the first and second systems comprise a duplex 
controller whose each controller incorporates a cache 



memory using a mirrored cache scheme, and 

said second interface control means causes said 
second interface control means in the counterpart 
system to copy data stored in the cache memory in the 
self system to the cache memory in the counterpart 
system through said second communication path in 
accordance with an instruction from said main control 
means in the self system. 

5. An information communication system 
comprising: 

a first communication path used for communication 
between a first system and a second system; and 

a second communication path used for communication 
between the first system and the second system, 

wherein each of the first and second systems 
comprises means for determining one of said first 
communication path and said second communication path, 
through which data is to be transferred, on the basis 
of a type of data to be exchanged between the first 
system and the second system. 

6. A system according to claim 5, wherein each of 
the first and second systems comprises a controller for 
controlling a hard disk drive. 

7. A system according to claim 6, wherein 
each of the first and second system comprises a 

cache memory for storing transferred from a host 
apparatus , 
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a control signal necessary for transmitting data 
stored in the cache memory is transmitted to said first 
communication path, and 

the data stored in the cache memory is transmitted 
5 to said second communication path. 

8, A system according to claim 5, wherein each of 
the first and second systems comprises : 

an internal bus connected to main control means; 

first interface control means for sequentially 
10 performing information communication with the 

counterpart system through said first communication 
path under the control of said main control means in 
the self system through said internal bus; and 

second interface control means for performing 
15 instructed information communication with the 

counterpart system through said second communication 
path independently of said main control means in 
accordance with an instruction from said main control 
means in the self system. 
2 0 9. A system according to claim 8, wherein 

said system further comprises: 

at least one disk apparatus commonly accessible 
from the first and second systems; and 

a third communication path for connecting the 
25 first and second systems to said disk apparatus, and 

when a failure occurs on a first path including 
said first communication path and said first interface 



control means or a second path including said second 
communication path and said second interface control 
means, said main control means controls to use said 
third communication path as an alternative path of the 
first or second path. 

10. A system according to claim 8, wherein 

the first and second systems comprise a duplex 
controller whose each controller incorporates a cache 
memory using a mirrored cache scheme, and 

said second interface control means causes said 
second interface control means in the counterpart 
system to copy data stored in the cache memory in the 
self system to the cache memory in the counterpart 
system through said second communication path in 
accordance with an instruction from said main control 
means in the self system. 
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ABSTRACT OF THE DISCLOSURE 
This invention is to provide an information 
communication system for performing information 
communication between a first system and a second 
5 system, including a first communication path which is 

used for information communication when a transfer size 
between the first system and the second system is 
smaller than a predetermined size and is capable of 
high-speed response when the transfer size is smaller 

10 than the predetermined size, and a second communication 

path which is used for information communication when 
the transfer size between the first system and the 
second system is larger than the predetermined size and 
has a larger transfer capability than that of the first 

15 communication path when the transfer size is larger 

than the predetermined size, wherein each of the first 
and second systems comprises main control means for 
controlling to selectively use one of the first and 
second communication paths in accordance with a size of 

20 information subjected to information communication with 

a counterpart system. 
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